Hepatocellular uptake of peptides--II. Interactions between hydrophilic linear renin-inhibiting peptides and transport systems for endogenous substrates in liver cells.
To define the endogenous transport system responsible for the hepatocellular uptake of hydrophilic linear peptides, interactions between the cationic renin-inhibitor, [5(4-amino-piperidyl-1-carbonyl-L-2,6[3H]phenyl-alanyl-beta-alanyl(4S- amino-3S-hydroxy-5-cyclo-hexyl)-pentan-carbonyl-L-isoleucyl-ami nom ethyl-4-amino-2-methyl-pyrimidine-citrat] (code number EMD 56133; EMD, E. Merck, Darmstadt) and substrates of endogenous transport systems of liver cells were studied in isolated rat hepatocytes. EMD 56133 competitively inhibited the uptake of ouabain (Ki = 75 microM) and vice versa (Ki = 200 microM). In contrast, the sodium-dependent as well as the sodium-independent uptake of cholate and the total uptake of taurocholate were non-competitively blocked, whereas EMD 56133 decreased the uptake of the cyclosomatostatin 008 in an uncompetitive manner. EMD 56133 did not interfere with transport systems for monovalent organic cations, amino acids and long chain fatty acids. The uptake of rifampicin, however, was increased in the presence of EMD 56133. The transport of EMD 56133 was non-competitively inhibited by cholate (Ki = 126 microM) and taurocholate (Ki = 44 microM), and uncompetitively inhibited by the linear peptide EMD 51921. In contrast, the uncharged compound ouabain (Ki = 200 microM) and the bivalent organic cation d-tubocurarine (Ki = 370 microM) competitively inhibited the uptake of the renin inhibitor. Several substrates of other endogenous transport systems (e.g. bilirubin, cyclopeptides, monovalent cations, dipeptides, amino acids, fatty acids, hexoses) did not interfere with the transport of EMD 56133. Our results suggest that transport systems for bivalent organic cations or uncharged compounds (ouabain) are able to eliminate the linear hydrophilic peptide tested.